Intrinsic fluorometric determination of the stable state of aggregation in hemoglobins.
Front-face fluorometry can detect steady-state intrinsic fluorescence of hemoglobins (R. E. Hirsch, R. S. Zukin, and R. L. Nagel, 1980, Biochem. Biophys. Res. Commun. 93, 432-439), a property that can be used to study the dimerization of human hemoglobins (R. E. Hirsch, N. A. Squires, C. Discepola, and R. L. Nagel, 1983, Biochem. Biophys. Res. Commun. 116, 712-718). We report that the stable dimeric hemoglobin components of the arcid clams Noetia ponderosa and Anadara ovalis exhibit fluorescence emission maxima shifted to longer wavelengths compared to tetrameric human hemoglobin. Conversely, the tetrameric major hemoglobin (Hb) component of A. ovalis exhibits an emission maximum similar to that of tetrameric Hb A. Hence, stable dimeric hemoglobins can be detected by emission maxima at longer wavelengths relative to Hb A. Fluorescence studies of ligand binding to these clam hemoglobins indicate structural and functional differences among these components and compared to Hb A. We conclude that different stable aggregation states of hemoglobins may be determined by intrinsic fluorescence when studied with front-face optics.